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(d^ii^ie * itesxt * r b -< aftataiMM* t <d 

EtS^&fc. 

ffiTER*U LIIWWiJ: o TlI*R*tti * tifttftE* 
*x-^*C*ilzHWLTll9E«3fe42^ru-fU-&ii-fc 

e^h»»^oil5LT#«*-bn^>B«»#tL, ft* 

fljE*<*a>x*f > ©ADaaicSis l TftE^ft** 
«»fc. 

ffrER^as LMWRfei: «rBJBit¥tta)nffa)« < 
A^onEx-f ttrB^cox^^tttt 

0*jSJSH2^O)ai**^$^SLTffiE*ft<»X-f > 

yfttti^i3(t6«sa)iiift*-f > h*tttt-r*«#»s 
* * t, & « - fc £4#« fc * « x -r >^aa*sa. 

ttu*ao!)»E«*»3i*ai*. TOEma*-b>*a>a 
*a»o>ai*j([**tM*iiibaa>* -r s >y & 
c fc *»«t-r*x-f 

[ft*a3] »*ai<D««i=fc^r. fiEx>r>^ 

ttffl*S:a)«E«-»*Ba*aii. MEtoaS-fev-frflffl 
ax^o* -f 5 X/**tt-r 6 - fc S» 

[R*fl4] R**1 ©*|j*l=i3in\ fttTEADaS-ti 

>^o>ai*^6i»Ex^>y»ft<Di»yiiLfflM*tttt 

[R*Jf 5 ] ft*g 1 OflWtlz fclvc. MEA0& 
>*OHJ*!=» i 'il\f«EX^->-y»»yM#<.v h 

#»»tt(c«-5t>r. frB*tt©ttttx*>ya>«f** 

- KA«**|Sl**«ICLr^A»S»SaFttTL^tl 
SfcCD^E- K^Dfc^hi::RtS<DfrS#S]t*x-f 

So 



a>*«i*JE t «ttE«ft-tr;uT <&i$&9J&tt»afc a> 
ia^^^T*frE^it®±ic^«S!j^i3^ ^li^^a^f 

if ^ hv^^b^tifca^x-^SEfi-tsa^x--^ 

EtS¥f£fc. 

JiirER<*£ii LMWSI^o T«*R*U StifcflTE* 
* C tLfcHJB LTfJE^-tr^T U-T iz^t- 

■ *-7«rr4«*Rfc. 
ffiE**<OX^>^»ft(Oj!ffliSSlziSl£LTME*i*A < 
Br3e*ft^x-f KVZtitzZt SttUtftX-f >^fctti 
«fc, 

a >tf £M»"t & * ^ >y«|«l#Rfc $ til*. 
frottBx* >y«tii*RI*. *m*itt<ttax-f 

So 

*a>tt*^6*Ex^>y»ft(DiiyaLj|»taiBt 

^(©u**^€-05ttiti*i=te(t*ME^iii<*a)«i*a* 
t*xY>ya«*M. 

[RM1 o] ■**7 4>ftjftl=J3l v C. «Ett«-b 

^(oaasflyiu TOE»r«i(*a)tt«ii»a)«rEtt« 

So*l>T, «TE*(*0)ttax-<>y(Dl(|ft*-KA<«* 
[R*S1 1 ] iS5^cJS7^8t^lcfct^r. HtTEBISitt: 

A<MEttR* >^a)^tbiM t r < i&g Lfc* 2 cofcaa^ 

SiiiS Lfc c i: eVttMrettllltftff 2 (DfiS-tz >^ 

it. mE*2a)ttia-b>-9-a)m*A^irEx-f 

©•y«LR«lt«HJl-*X-f ><rRJB*B*RtR* 
[«*JI1 2] »#a7 0)«l*lcfe^T. mlEBIilj^ 

A<mE(a® -b >^co^ai jS£r<ifi»Lfc*2<0«wjjS 

fc, REtt«-bV*fc«E«2©ttR*>^ORU«# 




3wmett«-tr >^o>«hi js t r < »» ufc* 2 

»I Lfc - 1 £ imfAX'&&-f &m 2 (DttB-fe 

ffiE*2 0)ttB4r:>1>-a>aia, *fc(i««Btt«-fe> 

tt a fc * tfTOB* 2 i>v<o&j3 l . 
*«^»Bo)s«*fft*i»*»ftft if i=«t y aax 

-T£x>r >ya«*BB"CfcoT. 

ElS^St. 

IBrEEB^afr&lfflE*^--* *BrS©IB*-Cllfia 

* Ctifc IQffi LTliMB*** JU7 U>T f^-frfc 
bfi/ hfc#^o»*T«B#4r^©B»«#* U fi-B 

5 > y £ wt * -f s > * . 

M##»£LT*&*BB*ttL«B¥RrttEB* 

$ a 7L tz z t z $® 1 1 & x -<> y^ai^g® o 

««ftiwBa>BB*{tt¥ft*ft*&£f=«i: yasx 
> y f & z t -c ffl e « ft * ) u 7 b -r £ a n i= * * l . 
ctD^MjtjtiffiEagft-b^r u-f 
a)ia**i*T-i»E3fe«ffi±i=a«»»(= * 6U<&£&7f 
* 5 x y ^S^SMT? o r . 

\dv h^^^fc^tifca^-x-^^Eis^rsa^-^ 

Ett*ft£. 



JJEBtt^«*£ttE*3Fx-* *RTje<DB*-e»M 
«*B*B*ttr»*T-*K*fflL*«l#Bi:. 

»7 ff ->tc*iizBiiBLr«B»*'b;uTu-r i=**fc 

■ *?BSrf 6Bll#J£<t. 

»s*fii^-r >y **ifcc fc * jjitt-r *x-< >y*« 

«EB*ttLB»#«fc«fct»EBB*Ra>»fM>*-r 
»E**©tt*x-r>y]b<iiyiKa?*L*t*ir % we* 

*«e»*t-*©b*uum*. fiEx-oynj^ 
0)iifi*-r>ho**a*feJ:t;iiyjSLiB«a)-** 

-f >y-r4-fcmB«*-lriU7U-f *BWIC**L. 

C0)*B**^t(rE**tr^7UYfl!>B»»«B*B»fc 

0)B***T?WE**B±l=a«*Wll=«k*B«tB* 

ItBEtt^B^^fTEa^x-^SHrSroBB-CBSa 

ttEtt^ttSLMtt^ffiwcfcoTBAtt^aidtiSIWE* 
^^^^cni^^LTHtlE^-tz^Tb^lz^fr 

t*^ Hk»^oB3LTft»«-ir;ua)B»«#fcL. 
fitrE*(*c7>x v vwiftoMi&miz&m l r »e*#a< 

BrS*lRl^X-f >7ZtitzZt *«B***-f >y^tli 

httex-< >yttu^K0>«ittfli*^6 h y #«#*#r 
t«BK^m L«t»^sfeJ:tfWEB»^sa)»fta)^ -< 

1JB*#0)tt*X-r>y*<«yiS*j|i4t#lr. |ftE9 

-< s>ywip#Bi=j3^r» MExY>y^a3^iso^ 

T-$<nstfr&Liffl&?&*v<os3mm£. isex 
-r >y«ifta>Bi:*< > KDBwaftte«fci;«y iSLB. 

«IE*(*<Da*x-r>y3&<liyiS**ifti:#l^ mlE^ 

-r 5>y«»#ia[ictet^r, «rEtt^aiLM»*«i=J: 

^ItJES^^-^CDSE^tbLjSg*, «JEX-f>yBft 
flOB«*-f >HOBB«MEfi*tfByBLB»fl)-** 




St, 

[H*JS 1 7 ] *B©B**^tf B*MBH**iTl* 

«B*i*»B<DBB****#%»ft4£i=J:yttax 

S-eim*tt*tt-f B*t— * LBfl¥B£ . 
«B»*mLIII»*Wc*oTlll*B*tt**i4inB« 

BttBJiS^x-i' >y **ifc c <t *tttti-r ax* 

BEX*>yfctt¥«(D«U«*&*& MJtf«#*»T 
WBH^ffl LttW^Bfc«fcl/*»EBB¥B<DBff 0>* -< 

«ex*t >^=e- K#»j^s<Daj*uiBi:TirEE*^ 
ai=»«**ir^*««©»*x-*©if*i6«Ett* 

[Mld)M«R] 
[000 1] 

ax* 4 c i:-e*a>x-f >^ffi-tica«a^i-cfc 

[00 0 2] 

BBOBBttBtiM"*©-^ AA<x*>7:£$^g© 
[0 0 0 3] 8H**M *U^ffl 4 



E«BB±lcBBJWrc* *B«« B*-T * c # 
4o Bioweii rsTOPj ti^X*«SB*LT 

[0004] o*y£B*tti rtiz*<D«fe3ic«B-ra 

«*M»@tt*rtBLTl**. try hTy^tLfcS^ 

©iB»rafi:a«-<?B*B*ttL. ^f-^^i7^f 
>»^o«*T#B#fcju2<DBB«»£U £85fe-fe 

[0 0 0 5] 

[BH>WR»L«fc5£*r*BB] Ctf)ffl(DX* 

*AA<^-e»orx-r>y-r*(Dr, ft 

*MI=M»**ifcSS«i:aBfcB«:y. B*«feJU7U-f 

3<Djfe«as^**ft* ex* >y&jtfc£tfx*><7 

«) l*«fr*"*AI::«fcoT*fc*U f53-(DAA<Sf^L 

rt,Bi:B#-e*3i*«yii-ra>i*Sf*^BLi^ cti 
e><D=FSSBBA<fc*a)-e. *tti <DX4>?mtttwi 

&>nm y cob* £ ssrca^-r § c £ * r> 

fee 

[0 0 0 6] x-f>^»fttB*MB*H«***#B 
tit, «S.tf«FEB*«»*M**r*lMiH=B : ?-^ 

«ft#tt^*-#*&Bi=*i*i<Dx-r>y* 

B»r*. B*M»*Byi«--tl3^if-*A«B4^ 

^0«yjiL*taBx-r>ya)tt«A<3*<d 

3M*»i:OTltWlLt^ftl^, IEU*X-f 
«Sl^ BB©BB3^*(+fcy* B«0>-»rt<filKLfc 

y . B«o!)3fe3i*iPi<j)^a*<» l < xzfrotz y 'i*s* 

[0 0 0 7] *fcZJO>H«^B^Lr. SB**1'=W 
B 0>B <t C 0) B(0B * I- cfc o r f^S6-r £ X -f 
f«««rt«L, ^©x-f ^fB«A^BEB»M«P® 
^$fe^-f S «fc 5 icBSW « - £ a^#* b 

*»is&«jE»filcB&*i. *(Dt#**BB*#&*nB 
JSAWEBI^ffl-TSi:. «3&^-tO)prBBBa)BI=*6 
SJBX-f ry^«Bl=«*L-tc*i*ftB***«fc5l=« 

c<ox-r 9^B*i=eBLrnEBac 



m 
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i-BBU oxf ^vmftoJitomtto&omo 

<7>l*BLfrofc 0 Bftttl^JMWM-*** X* 
BtSBLT^BEX^^HlBfl^Lfc^Ci:** 

Btf* itfc y r« Lfc y l bh £ fc y a>a* * 
[0008] ca>»Wf*maLfc«*a)Hl»jiSii=K^ft 

£*lfct<7)T?. ZOmOX* 
<ta>X<:/?B4t&a*Bft&«iEL<nfl£-fr, x-f 

[0 0 0 9] cco^^otecogwii. S*«*(*0)X-f> 

W-SL^ofcy, Alc«J:oTB*oT*,, 
Lfc«BLWl«««liyiRL«3ft-r«^t*-C** 

[0010] z<D#§E<Dffea>gftr*, «**|fii**»i= 

«a>a«»ft^«y«?iltft*fT5ct<i:<. 
ii*s«y«ji.*-i:A<r-#*«*:3i=Lf=x-r>^a 

[00 1 1 ] 

Ls C©*»*3ti:ttffi36*-tz^TU-<a)l«*^J***i| 

Mfcaa*fte?BE£*B±£aBaai=*«BB« 
aitstot-feot, #ar«**w«PWja*: lt. 
h t v ^fk^nt-g^^-^ seisins*-?-* 

¥&t* «EB*ttL«»¥Bi::j:^T«*B*Hi**i 

*BE**T-**cti.fcBBLrlW?J8**^7U- # 
l=ft*fce? hft#-joB5trftB*'b^©BB«*i: 
U #«*-b^**> •*^KHl'r«B»*Ri:. WE 
WX'f ^yiMtOjniaKI^BftLTttE***^^ 

BEx-f>ytttti*Ra)tta4«^e) mj#«#£ 

»"CBEK*a L«»*BfccfctfBEB»# BO>Btt0> 

So 

[0012] fLTSi©*wrii, BE^-r^yBttJ 

^as, fljE*»a>x-f >y»fta>jna«i=»i6LfcHi 



*s»*r*»a**^t. ::a>inas-fe 

Bft#-f >h*Bttf *B*«B*«t«=*yB*L 

fc. 

[0 0 13] *fcB20)»B-ett, «Ex-oy«B* 

C<Di*»i*tf*a>B»ttHa>+M<Diffett«£aa 

Ltzzt S*BB-e«ttr ittB-b l=* y DM L 

[0014] £fcf&3 0)SiBT*i*, frE*fta>tt«x>f 
>yjWBya**i*fc*ic be** s>y«iw¥Bic 

fcl*T* BEX* >yttffi*«0)«Ui«*A<B±LTA^ 
e»BE»*U Ltt»*BT!BEB*T-* <7>tt^as L £ 

y > h 0>«B#asfc£ tf« y a L«j»a>-**fci*B* 

I=»r5i*x pTBBB* *B*B»* -< 5 >?1B6^©£ 

[0 0 15] *fcB4a>BW"eii* IUlE*tt<Dti&X-< 

fel>T. BEB^ULBB^BKcfcSWEB*^--*© 

B^ajLas*. BEx-c >^»fta>as^ 

BaKfc*tfBySLB«a)-**fcl*B*l=»^^r 

w*BBi-*x-*ai*a«flB¥B£ simple:. * 

fc»5fl>»H-CI*. BE(DB*B»^-f 5>^BB^B 

*B*HB¥BO)B*Stt*D Lfc» 
[0016] *fcB6<D»W-ei*. BE*ttfl>tt«X'r 
^ytDBft^-K^B^SSaWlcLrT^BBJe 
StLrt^SBBdD^- K©£*il=B+*0***M]W"4 
x-f^y*-K#B*»fc. BEX-r>y«-K#B* 

«0)U*iz(6i:-c«rEElt*a^»tt**trL^a»a> 

^Sa«Wlcft£r4x-5raB¥«i:tttBLfc. 
[0 0 17] 

[flsffl] BlO)BBX?tt. X-f >?**i/Cl*4WE** 
0)j!naBSitttW**lcJEl|*Lfc«#A<BEliPaB-b> 
Wbibti^r\ BE«*»B*Bl=rBE-b>* 
B*l=lfcB«B»ftBB£B-r-^"C- flEX* 

■I?**, =©«#»a*«<nm*^&BE*-r5>y« 
#tB*«B0>Btt^-f 5>ytsa«icH«*i**c 

[0 0 18] m2O^0^r*li. |tlE*<*0)XY>^S)^ 

tpiztei^Xs ^<Dina*a)ifii*tfSBLfca)i=JB»L 
«E^rB(*3&<-*cDBA^«*a)B^t 

»Bfcffi^p,*f. fiE^^x>r>^iEffla)^«T?iiiE 
ttB'b>^&»*<fe<«tt«^»&*ift. c<7)iiB 



# 
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*»*©-e. »B*<tox*>*Bff*a*M»fl>B* 

[0 0 19] |illE*<*^X>r>y2JS^XY>^*i[iA 
l:J;otSfcli*&l:J:oT-eLftL^ X-f>7» 

3 0>j&wi::«fc*u*. a*®«<D*HttB*»*.*-*# 
iefc«4o»w^**t«, a*n«a>x-f >y 

[0 0 2 0] **L«fedi:-f 6H***!E-r«>a) 

r»*»*fcy, ffiBE«¥«i::iKofr<Da*T-* 

t**IMALT6^rx-f y*&£«>BIUJ!]¥B*J!l 
SLT*6(D8W^ »IB*»«>X-f >y*-KI=* 

y-r**— Kt. m$miii5faiz}Q?T±T\zx4>? 

[002 1] 

2*©«*4T-f*-K (LED) 2tf-lMMftl::-£B 

PS**3L>TiBH**trL^tttl=, KiT(=n*»ai-r 
*ii««*a)fci6a>iM«iiHiB^*ai**iTi^. £fc. 

5KLEDTIW 3A<X ' J y htta>»WBW#l::a6-S. 

[0022] mnB^y>nE«i*aisi:*tt**iTt^. 
a*M»@tt<D«rts'ia4i=*L, H5t-ta>»ft©^ 

[0 0 2 3] D4lCfcL^T. **'J 9l=fcf? h^^fc 

7 hbvX* 1 0l=A***l. hUvX* 1 0(C3 
2t*7 h<D^-$/)<*i)5&l^tf>3 2^7 h (7)^-2 

lUCiSitl*, 7^/^77 1 1<D3 2t*7 hO)x 



— *3&«**l**lK^-f/«1 2^LT3 2«DLED2 

©■•a^tfty. #LED2^t>-t7« <jft*r 

^E'J 90>T KUXfiTKUXa^V* 1 3fr£>#Xb*t 
5o *fca^-*0>«MtiLB*&»l::u$>X* 1 4A> 
b7 KUX*«»* 1 3li5tal7 KUX^'J-fe*; h£ 

[0 0 2 4] W&&7n<Dtz#><Dm&<D- % &(DW}ft<»*<< 
3>y*HPttCPU (v-f^a^n-fe-;/-*) 1 5jb<tr 

7o cpui 5i*. x-r >y«tt#aa)tti*ic»^T 

[0 0 2 5] H2 0)SS|fifill|C*5lt*X-f >ytttB*«0> 
«J*£B3l=tt*LT*LT^5. B2. S3, B4l= 
6lvc\ Xv-f y7ttaa*H*ORfS#-e. *<D + ib 
5*7 aS*V KU-JUetfJtBLTfty* *V KU-JU 

6 Kfto T X^ -f y 7 A<XA-XlC^®J-T^C £ tf-C * 
*V KU-JU 6 OIWltMCffV ft if &*U S 

*©n««» a<x 7**7 (oaniBea tftott^ 

CCDSIJ£WT*I*, X^-f *7<DX hO-^l*X^-f 

[00 2 6] £t::g]^LTl^<£ *V 
liLED7^ 3(DE5lJ^ia] (** 1 a>****) l=» 

i**#-r Ku-;i/6(DST*a>»»i=x i 7-ry7A<att 

[00 2 7] tt«-b>-9-8tt, X5-fy7tf#-f KU— 

^icBSStiTi**. ::<D»fc«a>ttB*:/-*8i*fi# 

I!©?* h-f >*^?**&tty, H4^€»t»6J:9 
l=. *0*3fttMt»ttlcft*J:5l=X7-fy7©Xh 

t &a-b 8 <DlHfiRA<B»* #tr l^o 
[00 2 8] 0-»x s 7<(97tfi&U&Mlzto&b1*+ tt 
Bf-fr > * 3 r*!^: . RjttMfi r .>(D$b0> ELStlt ® I r. A b 

[0029] ©•■•x^^5r7*<£«ttB^^*«HH^> 
L (KSBtt) -liM-tr>^8T*(i. 

\t. &mi>>V8 0)mMt* : 7<<?7<D®wi&mzttm 
[oo3o] ®-x7-ry7*<€«ittBi=aLrt. tt 
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[0031] *i*ia>x-<>?©tt<tX7-<?7 

[0032] HKDck5l=*l*ia)y , J^^a4*#T? 
5(0 (A) (D^lCfc&o fcfc. ^dfclt 

(A) (DB#ra*ft|Cfi^t»-&fca>A< (B) Trfe^o *<* 

•TSo la**, x^-f ^7a)^H)itJt<±x>r 

(A) <h (B) K*b**lTl**. 
[00 3 3] «rffiO)X7-f *7 0>#IM*tt (B) 
Lfctt1Hr>^8a)as*«ft*H5G) (c) in^LT^ 
So ftf:BL<aBlf:J:5l^ X^-f ^ 7*<aE«tt« 
A^*L»»Lfc*A-Ott«4z>^8a)a5* (c) 

-LxK^b/x-r u^iuicftfbL (Jtfc*(*x-r >y* 

[0 0 3 4] ftS*>tf-8 0)ffitS(Daj* (c) SIMM 
[UK 8 aa>2O0)a>/<lx— * 8 b <t 8 cClcfc y*/J%2 
oa>L*lMlE 1 <t E2T**l-? ! *l2ttfl:U -?-<02O 
CD2fiHbai*l (d) <h(e) $y-h8dfftltft- 

r=. h'j**i§stit x^*o 

tt«+|yii*Br«*W=aJtL*:»jii-CA±y) . *a 
/^l/XiBT v ttX-f >y«05(5^+rajSlCfclt^)*# 1 
(7)X-r>yajtlwStt:«Lf=«#i:ft«. ^fcs h'J# 
«*S t <7>J§#jT f 1 C0X>T >y^^l^HLl> 0 

[ 0 0 3 83 ] mtO F U *HI»S t <t v ffc«» 1 .6 P. 

x. cpu 1 53b<*a><fc5(cis«s*(ofcto<D^-f s> 
y*l»**fT-T4o cpu 1 5a)iH«i¥ii(DSfi£@6 

[0 0 3 6] m*\Zifkt&Ol~. CPU 1 5(C|*, 
^P^^a-^CKlZcfeoT-f >0 'J * > h£H&2O0> 

/Nfc»JiLr«aa)5-f >HJB(t*LCK*o< 6tt 

[0 0 3 7] *»IEhy**ffl^S t A<l£±A<&fifr. 



1 5 aCBrt^hilT f £ UvX$ 1 5 dK»U 

* — (B6fl)Xf*;^6 1 1 . 6 1 2) • o* 

y , * 1 5 a li MJ S t (DSSIT f (&T 

m^ymmttz) «mu HiTfs-Mi: 

Ui/X$ 1 5 dlCX h7tl>o 

[0 0 3 8] * 0 1 OCD^^>^ 1 5bth'J#«fS 
t(D£±y-ey*y hLTBX*— h£*Mt (Xt?? 
612). h'J #«#S tA<SfcT#of= h 

1) o o*y. 5 btth'JtfMS t <7)/^;i/ 

xbtv (jsiTx-r^yaasitflimfr*) 

U IHMlTvl=»r5l\T»JBttNt3KkKirLr^ 
[0039] »W07^WCK$ 1/NI=»«-r* 
S«fc5l=* BMB^-f W«7771 lO)-?- 

®#) . hy#ft<s t A<«*Lr*^a*tt*siB» 

+**TfO)itEaB»IB*ttai1-*«»fll#l=:tift4. 

[0040] Xf7^621tlt hU^St^u 

T*«ofci»jS-e*^>^ 1 5bic<fey^ofcx-r>^ 

ttN<t LTUvX* 1 5 elC-fey 6, ftJSS 1 5 c 
|*UvX* 15 e©»NlC*otW*Pry^WCK 
*»BL, 7-Y>E*HI-S|LCK£^<So Lfctfo 
T. X-f >ya*fittfllttT v3ft«**LM5if (Hie<DX 
> y ilJS 1 / T v A</|x * IMS E ) #Jlj tt N tfi~K £ < ^ 

y. 7-r>@«WLCK0s«T i^**<m 
-< >w««#LCKa)»a»F i3^/hs<tt«) o s* 

§LCK«T I I* (A t x N) T'fc^o 
[0 04 1] 7-O0fflWLCK3b<l84t*«l:7-f 
^**?^r$\ 5 f S-T>^y/>hL 3 

3). h<J#MS t d04±««:7-f 1 5 

ft'Jtvht* (Xt-^^6 1 2). e 0*y, h'J* 

X»A<7-f 1 5 ft^^>h^Wo JsTF"0 

So 

[0042] hy #«*s t *<»*Lr*^«rE<o^-< 

**pT«*ENB*^-7ICU. 7W30t^T(DLE 
D2^>Nfl"LTfc< Uf77*632->6 3 3) . 
>»LA<L slcftofcft?), U5?X* 1 4|Z^S<D5feH 

SLt/^'J 9*>blt(0$^f- ^(DgS]^ 1 > 
»©f-«tt*IIILt, v^^fi^-RCKlCcfey^^ 
>A777 1 KZ^^^L. *bl^«*»pT«#ENB 




t#^¥6-6 7 6 1 6 



tiiccty try hv^^{b$HT^^$^x-^o3fefii^ 

17 0t~^ (3 2t*7h) i-fiEoT 3 2 (10) LED 

2^ja*r*fcr*>B*rs*i4. 

[00 4 3] ttl*T^-f :/EM«#LCKA<«4r*« 
f- N v-<>»Ltf (Ls + Ld) 

>f-^-CLED7W3^at§ Uf'V^6 3 6 
-»6 3 7) o ^ZVLd It^^r-V (D^ Y 

[0044] ^>»L;6< (Ls + Ld) fiL±l=ft* 

©*»**a*L zu:a-r**-ei*. a*»pr«#EN 

£ (Xf'^6 3 8->6 3 9) o >&L/)<L z £LL 
l::ft*£. 1 *<X^ >^£;KTl*ftl^(D£: ® 
Sfl&<7) L E D 2 £B«f::]ft«St**»ft;E- KfcSfT 
1"^> (Xf^6 38-^640) o ftfc. MJJflt^S 

[0045] Jsi±<D«**]»ftffl=fet^r. S^t-* 

(ift<. h'Jtffl^S t <D£Ttf yT?£ff**i*XT'3/ 

[0046] mtLfc**i=, mEx* >*a«fiit« 

<0E8l£A t £"***£. ^-f >H*«*LCK(DHfflT 
II* (A t xN) T'fc*o X-f^SMT f * (A t x 

n) -ea-3fc«r*iH»+<Dv-f >»©*«-ca&y* * 

Ls£ <T*o fflittf. IMW^OWI 0 0 
-Cfto*:*:**^ *jFMtt^>»Ls*«xtf4 0 
U+*. Xf'^6 2 2t^ m^Sttl, (Tf/ 
N) x (m/At) ^iLTLs^tl^o 

[0 0 4 7] JSl±0)«*:5t=fT*3*l6**M»t*»1<D 
X-f >yiJjtt£<7>flSil£ (U 7 |::£5£MfC^ Ltt^o 

[0 0 4 el CC-C^-f >H«!««LCKO>l>lllll*T I 
= A t x NT'fc£<DT% h'J#«»S t A<fS£LTfrb 
a*ta*SHtt+4*-C<DilK»PATdelay I*, 
Tdelay =Tlx|_s = AtxNxLs 
= AtxNx (Tf/N) x (m/At) = T f x m 
fcfty . X-f >y^^T f 0) (mx 1 0 0) %A<jI&B$ 

*<£<t*r*o st-* a^asi*^* >BJ»«#LCKa> 

Ji#} (T l=At xN = At xTvXn) USJi^t"^ 



is if) **a«*«a<a*o 

[0049] U7lC^-r<fc5(C. X^f^SfiX^bY 

^-c^x-o^ws t x>r>?as£xfrb&^SI 

L s^bi^77-f > (Ls + Ld) *-C£**«W 

^BW3i«. *fc. UMBiHIftm Tdelay ClX-f > 
?a*l/Tv£J»ltfc«t (Tdelay /Tv) $SS« 

wdt«fc, fca*«wir*M«wdi=B«tt«rt- 
[0050] fc*x-r>y«ws*fc*a*-eiiyiSL 

X>f >7LTl**i§£<D<h. BCX«f >y(|WsS2iS 

yfflfflT f lM>0D¥5M=tt«. x-f >yiMIT f 
|r3fe4^fc-C5i«RIHTdelay l*¥#l::ft*rt< % 0)0)15 
S2«0)iSB-e*f*1 A<f£®Tf *<7>T% ffiTESfiHWd 
l*B Cleft*. Lfc3b<oT*a*«Wl Ittfrb&ftl*. 
B«le* X^f>^a*l/T v6<2«lzft*Zi:-e«* 
**A<2«left*tf («*IM0B*H»&<¥#left 
«) . »©SS2«)»«t**1 W«t*OT. ^ 
3NiW2lig:bbftl\, dCD^le. X-f >»s^ 

-*-efc*itf, x*>ya*#fcBLT*B**«w 

K «*«W2. M*«W3l*BfcA/if*fc*'f, X 

-f >^o>iiyiiLie<feyfflMie»t;±A<*«fe5ie«** 

tiTI*;«5L*ll«©tt«t*#*AM5tA/^-eie«fc 

[0051] fc*x-r >y«ws$fcs^>? 

fflMT f -e«ysLx-r >#LT^*»*<3>£. 2 ft© 
X-f >*«2 xWs^2S0)X'<>^2 x T f TrX 
0?LTL^$tflt8t4o®fl)»^ X-f 
>?M1/T vte®£EC-efc* 0 x^>y«JHA<2 
ft|ift*Ctt?5i®«ra Tdelay *,2«|efty, <3>kiZ 
BHIC««-C*»l3fiflMW"*fl!)'e* IUHBMWdl* 
ISlS2ftleft* 0 LfcA<oTB*iNiW1 lililS 2«|e 
ft*o B«le. X^>?i8fi1/T vtfBCftCD"?** 
aai*BC-C. LfcA<oT«**IW2l*lii:A,£HCle 

ft* 0 o*y. x-oy«ws*<**<ftor*. a* 
W1 #** <"ft-5TBl»OttM»*'J>ft<t*. 

[0052] £ble, fc*X-f>y«Ws£fc*X-f > 
7B»]T f -CHy«LX-f>$fLTl**ii£©fc. PJC 
X-f >yBMT fT?2ftd)^>yt|2 xWsJXO 

yLT^*»ft©ttiunf x-r>* 

aS 1/Tv (£©0>I3:[3: 2 fiafwfe £>o X-fV^BBTf 
A<BCrfcfttf«EB«M Tdelay IMCtfc"J, <5><BIS 

iS2«<Disa-c-*(*iA<»»-r*a)-e. ffiieii&lwd 

l*(5lS2»ieft* 8 LfrA<oT^S^<iW1 I*RIS2« 
left*. B»l=. x-r>^aa 1/T vA<2f§lcft^z 
T'S^afi A< 2 ftllft * *>< (S^E^CDBtFpliliA^^ 
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left*) % <5>0&l$2fe<D&mX'*&M><&Wl* ; &O 
X\ a*«W2l*fS£^£*:bb*l\, o*yflJEO>«l 
tmm~* X-f >?«WsA<*£<fcoTt. S^fllW 

[ 0 0 5 3 ] H 1 <0& O i^ij-eg©*** 1 <Dtt«X-f 

>**«y *©x-f >yHMi3*t;x-r>y 

l::*B*tt*#<«H*U a*tt**iliifft*ft*«l4: 
[0 0 5 4] fcfc. Ja±B»Lfc*««-Ctt«TffiiIH» 

fkico £ sains it mES^BSro i bbb<db# 

iCfToTl^*^ lvfjhAx-;&a)*d!>eBB8*fr3C 
ByBL«F*ft«B«*S*<b*1**4:l*3 

s c&£I&»*iSffl±fc1E-f £ - <t «8Kl='l> * 

&s& jtffia t v t liiscsitw-r * / <5 * -* t jifti* 

££&B*&a**«B?%#ft»JWff&ft 
[0055] *fc. «rEj6K«a>*,3 ioa>*»«ico 

^T«Wrr*o 0 4, 05, i6T?MLf:W3tt 

«. lBE0)J:5l3X-r>yH«IST f . 
>*©*»*WT©«IWcJ:ya«|rR*LfcLinax l= 
[0 0 5 6] 1 5 a-CttULfcX-O* 

H^T f letter*©.*: 5^»HJtN*as*rs. 
N = T .f / (Lmax x A t ) 

SI**B> o 

[0057] Ja±0)«»*SCIC<fc6i:. 07(DX^^ 

«W2, *a*«w3 3b<»b-t6. -3*y* x*>*« 

[0 0 5 8] >yaa*»«<D**ttte£ 



Btt* tt&VAZo 02. 03. 04I^Lt=^«« 
tf)X>f *V KU-^6ir»oTH<tt 

>-*8<hA*bfc6« <OX-f>^aft(Dtt]j$gCDffi] 
U *(D»»**ofc<ttlf*Ci:ft<tt11-fe>^8*< 

tfoT*FE©*5*£»BB*W3&^»£t?** 

i <DX^ >?B«£«iFBtt* -f S £Bti)i::BM 

uri^ft < r tMtttfjs y ttBBSSjei::**-*- « z t 
[0 0 5 9] 1fflE<D<aM*>^8l*£ltM?;j- h>r>* 

«rE0)lllt«|-etttt«-b>-9-8a)T^pytt** 

20©*ftSL*^|tE1 £E2T?2«HbU 05 2 fiHb 

©#o)^iasA>p»x-<>yajsw«T v*»t^s. l 
^B^^5fiS^i±fc2o<7)iie 

[0 0 6 0] *|z % x-f >yttffl¥R^LT»a«-lr> 
[006 1] 08(cJn5Sffi-b>-9-$ffl^fcX-<>^«iai 

*»fl> ^ U > h 5 (BftagSflttlcJjn&fi-fe 2 
OfcByttltTl**. M$g*>^2 0<D*--X(*&fl& 

ao)«/<*2 KDftBffl^iift^Sfyftiffcto-e. * 

0)*B»**^2 2-C*tt5ICfflSLTl^ Q tt/^*2 
1 (*-t<Dft**|p]A<L E D7 U^(7)K^J^lS]i:¥^!ci2 

A^sft5i::aLTi&£Lf::EMickoTi> 
£tu * bicft/<^ 2 1 o^mtRtooffimzm?- v 2 

4^BB$4lTl^« 4 

[0062] (HE^iA^ttax-r^aFtL*^:, -to 

x-f >yHPBa*Bi+r»E*/<*2 i*<fifil=B*. 

*0)«^A<Sy-^2 4-CBft«-*l=*B**t4. 

-V2 4i*B9i=*-r-fe>-9-BB2 5iz«^a*Hrfe 
y. C(D-b>-9-l°lB2 5^bEI 1 oic^-rj:5iz*f* 1 

# (F) A<tli^^tt4o 01 OlCfcL>T. (A) 1*05 
■CKB L tz X O yBttl- «fc 4 *<* 1 05feaS^tt©^1b 

(F) T*&4o 
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[006 3] m&m-t>>V2 OCDttJ* (F) «** 1 0) 

•Cli, iZ^fcH* (F) ^x-T V^JUfflSSP2 6T**<D 
cfcdKiMLTl**. -bV^tU^ (F) *A/D*»» 
26a-ef^v^/MkL, £*fl&ttia52 6 bfc^tftl 
1£*iJ5£aP2 6 clrA^r^o 01 Olc^tcfc^fc, 
fi&fflSU2 6 bVit*z^-*\hJl (F) 0)4i*ftAmax £ 

ft^^s^ ( g ) ©n5**ttm*r*o S14^J^2 

6 cT* iU* (F) *4fP**-C2fltibLfc«# 

(h) £*#s 0 *ica*a*»2 6dT!tt, a*^-rs 

><f (g) <fc«tt«SM (h) ©:ttT*<y£<D«in« 

Vs^X^^ggf^tLTtiJ^rrSo -tz> 

(F) {Offi^^-fSVy^fctttt/J^-f 
*tM4«tt^JS©-^ (h) ©tfcTA<y*-T 

TtfciafSo ca>h'j**«#s t ©/^uxfi^ffiBx-f 

»WLfc»IES61l*i:H«l=a**l»«fT9-fca&<-C# 

So 

[0 0 6 4] VL±mwLtzT4isZ)\,mmm2 6<j)»m 

I±a**(»*ff5v*$n?a-fe*;/-* (0 4irfcit£c 
t-So (F) (Dtemttk LTttffiE 

sittfii fciift * * * ftr;u^ y xaa<^u#* b 

[0 0 6 5] Sfifi*(*1 ©X-O^-KS^SII 

Lr*3FH««enttic«y*A«*Mrzo^TB«i= 

[0066] x-<>y^-Ka>»s*at#9i* 

1 ©^y ^^»4**rl*or±ic«i^rfsit«i=»L 
rers&*«»f=x-f >y-r«t©4:tr#fc. c©x 
-o^ttWSi 1 ©±x-<>^-K-efcSo 0 8 

fccfctfH 9 LfcJinilJt-b >^2 0 * ffll^fcftBT? 
!* s ±X*>tf*-K©*§£©fc>-*dS* (F) (401 
O0)«|:3lzifP»»ttfz»LTIttt»»»l=ifi^a»i: 
Ztt-te.VIJt'.i* (F) fl>«ltfl«B-q- (h) C7>r 
a.— x-f fctl*3 5~6 0%©BHl*Jl::ft*. 
[0 0 6 7] 01 10>«X<< >^=E-Kli. *ft1<7>? 

r±Tizx-r >y-f s^e- KTffeSo ca>j:9icx-f > 
i-&y , c(Da^<z)j!iDa*-b>'y-2oa)tt* (f) i±. 

01 2©J:5lc, tfDMMSKttLT^tttfTlcx^ 
KLfcaM&tftS. LfctfoT. -tr>-*fcb*J (F) 0>& 
tt«S«*l (h) <DT r a.-^<ttl4 3 5/*— tr> HUT 



[0068] 01 ia>£z<f:/4 r %-Ki*. *t*i©7 
T±Tlcx^ KT*feS 0 Cflcfc^dX-f > 

£-tr>+>-2 0(Dai*i (F) (4. 01 2©<fc5l^ ifnS 
*IMlc*tL-C±ttJb<±lcX7-r KLfc«»fcft*. Lfc 

tf^r. -b>*B* (f) ©at4¥i|£{l^ (h) ofa 

-T-f ttl*6 0/<— fe> Hsl±fcfc*. 
[0069] tt±<DJ:9lC±X-f 2/^*— Kfc*X-f:/ 
y^-KttX-rv^-Ki:!*, aD&JHz>-9-2 0(D 
(F) 0>fitt«|£a4 (h) <D7iL-T4\tlZ&'3 

a>#sij|g*icttoT«*iHft*«iy*x«rctt % 04© 
ttrticfcivt. y^y 9irft^-Kffl<oa^x-^$^ 
Atfttturfe*. a^aaffBtefttcg^i-sa^x--* 

<D9tmT Kux£ Uvx$ i 4ic^y-b^ h"f*itffi 
I*. Cfl)«J:5ftMI*CPU1 5-CS^lcff d^ir^T? 

[0070] 02. 03. 0 4 I^Lfc^ 5f^X^ 9* 

g©0)ii^T*t. ±X-f Z/tf^-KifiX-f V^E-K 

fc£x-f Kfciim**Pi**a)B»t?x^-r4r 

(c) ©xi-x^JfctfWfcAMrmfc*,, LfctfoTmT 
BiHWc 3 ocDX-f K £#»]■*-.* d <t A<T- # 

So 

[00 7 1] *fcHl 1©TX-f>^-KI** *# 1 

©yy v^«4t*-ci»orTfi#i=!BiLr»ilMH=» 
Lrisssewft^x-oy-rs^-KTfc*. c©t 
x-r >y=E-K**#!irr*i::i*. **i#±«i*i=fli 
^bHrt^s/)^T^S]^l^ 3 «x.bt^Tl^s©/)^^ai-rs 

■b>-9-^S«ll3gg(tS©A<M^Ll>o ^Jx(4> ^{*1©± 
T*HI=»B"#"4llt* -t©«A<±lcfc4A^lcfc4© 

^fc08. 09. 01 0tHIRLfcjllDat'b^2 0* 
SfflLfcSSllT?!*, -b>-9-tt* (F) ©«»©±T#» 
»1tllS^L>T±X-f >^^E- KfcTX-f >^/^E- 

[0 0 7 2] ftfcB-s. B6TfKnHLfc»*«l=*5t^ 

frB*^s (5-r>»LA<L 8 + LdizftofcB»a) x\ m 

*5\zmtit+tiit+ Hft#l=d»Bftx 

[0073] tc5-ciu±icsijfi«-e(4, **1SS« 
X>T>?LT=b. -^fS]^©X>f >ya#ic©^a^ai^ 
^^Tori^So ctii^SLr, Ryax-ri/tfftizta 

yW©**ffl«t*B©X-r>yn*©a*H«i:3b<ffllH| 
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[00 7 4] fcfc\ *#4z;U7U-<3r*LEDTU-nz 

So 

[007 5] 

v. *y+m*izittotottmistem£mtztv* x-r 

>y»flM:: fe it SttJtaWflsTK* > h £ Mills b a. * 
llfla>Btt*<f 5>?*£Sttf::HJW$i*Sci:*<-e# 

So 

[0076] K2a>»w-er*, tte**a>x 

So c©DrB#©xhD--^a)itiHttBA«#««!*a>tt 
■-b>-9-a>ttUA£:4:ori^«® a e. iftfB*&tf>x>f > 

[0 0 7 7] ME**(DX-f>yaa^X-f>y«(*A 

<D£££&*_S-<ttfT-#So S6^*5©»Wlc<ktt 
^-KlzJjoTaSi'tiSBtt^aBttttfo*. x-f 

Bit«, itti) ics*r*j:9i=s* 



TUX* K£A<B9I**U **i«U&«- 

KT?»fc*B«A<*3F**i«. c©*BI*, 

[BB0)B4L«HB] 

[si] z©Bwa)-*jMiir**x-f >ya**8t« 

0)«ll8Wft»»t»*W4ttffltt3i**-rB-e*« o 
[1212] c<D^B^0smifi^lcoMfflJ«tiSsr*feSo 
[S3] H±*i*««a>x-f >ytttt-b>-9-«»(DB 

«0-e&So 

[04] H±t 1 *iMi<Ditaie/xf aows* 

[05] b±*i &mm<»witt£7*t*<< 
h-efeSo 

[06] B±fH»B*©B»«B*Bt*f7P-^ 

■V— h"CfcS 0 

[07] B^BiBftflaBftfcftstnKBBlfcKn 
0-c?&S o 

[0 8] Z(0»WO)*2*JS«(DX-f >ytta-fe>-9-» 
#(D«JS0-e*So 

[09] B±K2«*«i©x-f >yttaj-b>-9-»a>«« 
»iiatt(D«M&E-e*So 

[01 0] P±»2**«©x^>yttm-b>i^*<D» 

[011] **sa*(*a)x^>y^-Ko>E»j**-r 

KEBT'fcSo 

[012] H±*2SOS«a)X-f >ytttt-b>^*l=r 

x-f K*#»j+s*a**i-»»B-e*s. 

[ft#a>SlW] 
1 

2 (LED) 

3 ^3fe-t;uru^ 

4 yiJv^» 

5 ^UVhBBStR 

6 # -f K b-JU 

7 (Wlft) 

8 {iM-bvy- 
2 0 jtoSffi-fe 

2 1 

23 £ 

2 4 3^f-v 

2 5 -tr>^H3K 
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(57)Abstract: 

PURPOSE: To stably display images without requiring skill by 
detecting the swing in the prescribed direction of a device body 



having many light emitting cells which are arrayed in a line form at 
an exact point and correctly synchronizing the swing motion of this 
body and display control in the swing type display body which 
swings the above-mentioned body back and forth by a manual 
operation, etc., flatly scanning the light emitting cell array and uses 
the afteHmage effect by this scanning and the time series light 
emission control of the light emitting cell array. 
CONSTITUTION: This swing type display device has a swing 
detecting means which detects the swing of the body in a 
prescribed direction by sensing the acceleration of the swing body 
of the body, a means for controlling reading out of display data by 
obtaining a trigger signal from the detection signal and a timing 
control means for controlling the timing of the operation of a 




driving means. This swing detecting means is constituted of a 
moving body 7 which moves back and forth within the prescribed 
range regulated by a guide mechanism 6 when the body is sung 
back and forth and a position sensor 8 which detects the passage 

of this moving body in the prescribed intermediate position of the moving range thereof without contact. 
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CLAIMS 



[Claim(s)] 



[Claim l] Said luminescence eel array is scanned in field because many luminescence 
eels carry out both-way swing of the body of equipment of the long and slender gestalt 
arranged by the line by stock actuation etc. An indicative-data storage means to be the 
swing type indicating equipment which displays the image by the after-image 
effectiveness on said scan layer in the combination of this manual scan and time series 
luminescence control of said luminescence eel array, and to memorize the bhVmapized 
indicative data, The indicative -data read-out control means which reads said indicative 
data from said storage means one by one at a rate suitably in predetermined sequence, 
it arranging the number of bits every, considering as the driving signal of each 
luminescence eel, and each luminescence eel with the driving means with which said 
said indicative data in which carries out reading appearance and reading appearance is 
carried out one by one by the control means was doubled with said luminescence eel 
array synchronizing with this and which carries out on-off actuation A swing detection 
means to detect that sympathized with the acceleration of swing actuation of said body, 
and said body was swung in the predetermined direction, It has a timing-control means 
to obtain a trigger signal from the detecting signal of said swing detection means, and to 
control the timing of actuation of said read-out control means and said driving means. 
And the acceleration sensor which generates the output corresponding to the 
acceleration of swing actuation of said body in said swing detection means, The swing 
type display characterized by consisting of a signal-processing means to process the 
output wave of this acceleration sensor and to detect the specific point of operation in 
swing actuation of said body. 

[Claim 2] It is the swing type display characterized by said signal-processing means of 
said swing detection means detecting the timing of the maximum point of an output 
wave of said acceleration sensor, or a pole dot in the configuration of claim 1. 
[Claim 3] It is the swing type display characterized by said signal-processing means of 
said swing detection means detecting the timing of the zero crossing point of an output 
wave of said acceleration sensor in the configuration of claim 1. 

[Claim 4] The swing type display characterized by having a swing period detection 
means to detect the repeat period of said swing actuation from the output of said 
acceleration sensor, in the configuration of claim 1. 

[Claim 5] The swing type display characterized by having a swing speed detection 
means of said swing actuation to detect the instantaneous speed of the point suitably, 
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based on the output of said acceleration sensor in the configuration of claim 1. 
[Claim 6] The swing type display characterized by having a swing mode discrimination 
means to discriminate from to which of two or more modes in which classification 
setting out of the mode of operation of both- way swing of said body is beforehand carried 
out on the basis of the gravity direction it belongs in the configuration of claim 1 based 
on the symmetric property and the asymmetry over the output wave -amplitude criteria 
line of said acceleration sensor. 

[Claim 7] Said luminescence eel array is scanned in field because many luminescence 
eels carry out both-way swing of the body of equipment of the long and slender gestalt 
arranged by the line by stock actuation etc. An indicative "data storage means to be the 
swing type indicating equipment which displays the image by the after-image 
effectiveness on said scan layer in the combination of this manual scan and time series 
luminescence control of said luminescence eel array, and to memorize the bit-map-ized 
indicative data, The indicative -data read-out control means which reads said indicative 
data from said storage means one by one at a rate suitably in predetermined sequence, 
it arranging the number of bits every, considering as the driving signal of each 
luminescence eel, and each luminescence eel with the driving means with which said 
said indicative data in which carries out reading appearance and reading appearance is 
carried out one by one by the control means was doubled with said luminescence eel 
array synchronizing with this and which carries out on-off actuation A swing detection 
means to detect that sympathized with the acceleration of swing actuation of said body, 
and said body was swung in the predetermined direction, It has a timing-control means 
to obtain a trigger signal from the detecting signal of said swing detection means, and to 
control the timing of actuation of said read-out control means and said driving means. 
And the movable object with which said swing detection means reciprocates by 
predetermined within the limits regulated by the guide device when both way swing of 
said body is carried out, The swing type display characterized by this movable object 
consisting having passed through the middle predetermined location of that motion 
range of a position sensor detected by non-contact. 

[Claim 8] The swing type display characterized by having a swing period detection 
mears to detect the repeat period of said swing actuation from the output of said 
position sensor, in the configuration of claim 7. 

[Claim 9] The swing type display characterized by having a swing speed detection 
means to detect the instantaneous speed of said good dynamic body in the detecting 
point from the output of said position sensor, in the configuration of claim 7. 
[Claim 10] The swing type display characterized by to have a swing mode 



discrimination means discriminate from to which of two or more modes in_which 
process the output of said position sensor and classification setting out of the mode of 
operation of both-way swing of said body is beforehand carried out on the basis of the 
gravity direction in the configuration of claim 7 based on the symmetric property or the 
asymmetry over the detection location by said position sensor of a reciprocating motion 
of said good dynamic body it belongs. 

[Claim 11] The swing type display characterized by having a swing period detection 
means to detect the repeat period of said swing actuation from the output of the 2nd 
position sensor which detects by non-contact that said good dynamic body passed the 
detecting point of said position sensor, and the 2nd detecting point which approached 
very much in the configuration of claim 7, and said 2nd position sensor. 
[Claim 12] The swing type display characterized by having a swing speed detection 
means to detect the instantaneous speed of said swing actuation from the time 
difference of the detecting signal of the 2nd position sensor which detects by non-contact 
that said good dynamic body passed the detecting point of said position sensor, and the 
2nd detecting point which approached very much in the configuration of claim 7, and 
said position sensor and said 2nd position sensor. 

[Claim 13] The 2nd position sensor which detects by non-contact that said good dynamic 
body passed the detecting point of said position sensor, and the 2nd detecting point 
which approached very much in the configuration of claim 7, The output of said 2nd 
position sensor or the output of said position sensor, and the output of said 2nd position 
sensor are processed. It is based on the symmetric property or the asymmetry over the 
detection location by said both position sensors of a reciprocating motion of said good 
dynamic body. The swing type display characterized by having a swing mode 
discrimination means to discriminate from to which of two or more modes in which 
classification setting out of the mode of operation of both-way swing of said body is 
beforehand carried out on the basis of the gravity direction it belongs. 
[Claim 14] Said luminescence eel array is scanned in field because many luminescence 
eels carry out both-way swing of the body of equipment of the long and slender gestalt 
arranged by the line by stock actuation etc. An indicative -data storage means to be the 
swing type indicating equipment which displays the ima^e by the after-image 
effectiveness on said scan layer in the combination of this manual scan and time series 
luminescence control of said luminescence eel array, and to memorize the bit-map-ized 
indicative data, The indicative-data read out control means which reads said indicative 
data from said storage means one by one at a rate suitably in predetermined sequence, 
it arranging the number of bits every, considering as the driving signal of each 
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luminescence eel, and each luminescence eel with the driving means with which said 
said indicative data in which carries out reading appearance and reading appearance is 
carried out one by one by the control means was doubled with said luminescence eel 
array synchronizing with this and which carries out on-off actuation A swing detection 
means to detect that sympathized with the acceleration of swing actuation of said body, 
and said body was swung in the predetermined direction, When a timing-control means 
to obtain a trigger signal from the detecting signal of said swing detection means, and to 
control the timing of actuation of said read-out control means and said driving means, 
and both-way swing of said body are repeated since the detecting signal of said swing 
detection means occurs in said timing-control means - said - a time delay until it 
carries out reading appearance and starts read-out of said indicative data by the control 
means The swing type display characterized by having the display initiation timing 
adjustment means of said swing actuation which carries out adjustable setting based on 
both the instantaneous speed of the point, and repeat both [ one side or ] suitably. 
[Claim 15] Said luminescence eel array is scanned in field because many luminescence 
eels carry out both-way swing of the body of equipment of the long and slender gestalt 
arranged by the line by stock actuation etc. An indicative -data storage means to be the 
swing type indicating equipment which displays the image by the after-image 
effectiveness on said scan layer in the combination of this manual scan and time series 
luminescence control of said luminescence eel array, and to memorize the bit-map -ized 
indicative data, The indicative -data read-out control means which reads said indicative 
data from said storage means one by one at a rate suitably in predetermined sequence, 
it arranging the number of bits every, considering as the driving signal of each 
luminescence eel, and each luminescence eel with the driving means with which said 
said indicative data in which carries out reading appearance and reading appearance is 
carried out one by one by the control means was doubled with said luminescence eel 
array synchronizing with this and which carries out on-off actuation A swing detection 
means to detect that sympathized with the acceleration of swing actuation of said body, 
and said body was swung in the predetermined direction, When a timing* control means 
to obtain a trigger signal from the detecting signal of said swing detection means, and to 
control the timing of actuation of said read-out control meanr and said driving means, 
and both-way swing of said body are repeated In said timing-control means, the 
read-out rate of said indicative data based on said read-out control means The swing 
type display characterized by having the data output speed -regulation means of said 
swing actuation which carries out adjustable setting based on both the instantaneous 
speed of the point, and repeat both [ one side or ] suitably. 
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[Claim 16] Said luminescence eel array is scanned in field because many luminescence 
eels carry out both-way swing of the body of equipment of the long and slender gestalt 
arranged by the line by stock actuation etc. An indicative-data storage means to be the 
swing type indicating equipment which displays the image by the after-image 
effectiveness on said scan layer in the combination of this manual scan and time series 
luminescence control of said luminescence eel array, and to memorize the bit-map-ized 
indicative data, The indicative -data read-out control means which reads said indicative 
data from said storage means one by one at a rate suitably in predetermined sequence, 
it arranging the number of bits every, considering as the driving signal of each 
luminescence eel, and each luminescence eel with the driving means with which said 
said indicative data in which carries out reading appearance and reading appearance is 
carried out one by one by the control means was doubled with said luminescence eel 
array synchronizing with this and which carries out on-off actuation A swing detection 
means to detect that sympathized with the acceleration of swing actuation of said body, 
and said body was swung in the predetermined direction, When a timing-control means 
to obtain a trigger signal from the detecting signal of said swing detection means, and to 
control the timing of actuation of said read-out control means and said driving means, 
and both-way swing of said body are repeated since the detecting signal of said swing 
detection means occurs in said timing-control means - said - a time delay until it 
carries out reading appearance and starts read out of said indicative data by the control 
means When the display initiation timing adjustment means of said swing actuation 
which carries out adjustable setting based on both the instantaneous speed of the point, 
and repeat both [ one side or ] suitably, and both-way swing of said body are repeated In 
said timing-control means, the read-out rate of said indicative data based on said 
read-out control means The swing type display characterized by having the data output 
speed-regulation means of said swing actuation which carries out adjustable setting 
based on both the instantaneous speed of the point, and repeat both [ one side or ] 
suitably. 

[Claim 17] Said luminescence eel array is scanned in field because many luminescence 
eels carry out both-way swing of the body of equipment of the long and slender gestalt 
arranged by the line by stock actuation etc. An indicative -data stora ge means to be the 
swing type indicating equipment which displays the image by the after-image 
effectiveness on said scan layer in the combination of this manual scan and time series 
luminescence control of said luminescence eel array, and to memorize the bit-map-ized 
indicative data, The indicative -data read-out control means which reads said indicative 
data from said storage means one by one at a rate suitably in predetermined sequence, 
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it arranging the number of bits every, considering as the driving signal of each 
luminescence eel, and each luminescence eel with the driving means with which said 
said indicative data in which carries out reading appearance and reading appearance is 
carried out one by one by the control means was doubled with said luminescence eel 
array synchronizing with this and which carries out on-off actuation A swing detection 
means to detect that sympathized with the acceleration of swing actuation of said body, 
and said body was swung in the predetermined direction, A timing-control means to 
obtain a trigger signal from the detecting signal of said swing detection means, and to 
control the timing of actuation of said read-out control means and said driving means, A 
swing mode discrimination means to discriminate from to which of two or more modes 
in which classification setting out of the mode of operation of both-way swing of said 
body is beforehand carried out on the basis of the gravity direction it belongs, the swing 
type display characterized by having a data selection means to specify selectively 
whether said reading appearance is carried out and it reads by the control means for 
which of two or more indicative datas stored in said storage means according to the 
output of said swing mode discrimination means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the swing type display which displays 
the image by the after-image effectiveness on that swing side by carrying out both-way 
swing by stock actuation etc. 
[0002] 

[Description of the Prior Art] First, the rough gestalt of the swing type display which is 
the object of this invention, and fundamental operation are explained. Drawing 1 shows 
the operating condition of the swing type display by the example of this invention, and 
people have the body 1 of a swing type display by hand, and it shows signs that hung up 
over overhead location and it has swung repeatedly right and left. The body 1 of 
equipment is carrying out the gestalt of the shape of a long and slender rod, and the 
luminescence eel array 3 which arranged many luminescence eels 2 in the shape of a 
straight line along with the longitudinal direction of a body 1 is formed in the part 
equivalent to the transverse plane. The luminescence eel 2 usually consists of light 
emitting diode. 

[0003] When it has the grip section 4 of the end face part of the body 1 of equipment by 
hand and it is swung like drawing 1 , the luminescence eel array 3 is scanned in field. In 
the combination of this manual scan and time series luminescence control of each eel 2 
of the luminescence eel array 3, the image by the after-image effectiveness can be 
displayed on said scan layer. The character string "STOP" is displayed in the example of 
drawing 1 . 

[0004] That is, the display-control circuit which functions as follows is built in in the 
body 1 of equipment. The bit*map-ized indicative data is stored in memory, and the 
indicative data is suitably read one by one at a rate in predetermined sequence, and the 
data of every one line is prepared, it considers as the driving signal of each 
luminescence eel 2, and on-off actuation of each luminescence eel 2 is carried out. If 
swing actuation of this display control and a body 1 is synchronized with a certain 
means, it will be displayed on the migration side (scan layer) of the luminescence eel 
array 3 in space that the image by the after-image effectiveness emerges so that an 
image may be printed in a form with a movable-heads-type serial printer. 
[0005] 

[Problem(s) to be Solved by the Invention] About this kind of swing type display, there 
are the following problems fundamentally. Since people have the body 1 of equipment by 



hand and swing it, even if it changes with those who operate the scan speed and scan 
die length (the swing rate and swing width) of the luminescence eel array 3 unlike the 
stable motion controlled electrically and mechanically and the same man operates it, it 
is dramatically difficult to repeat a scan by the same motion. Since there were these 
destabilizing factors, it was difficult to synchronize well swing actuation and said 
display control of a body 1, therefore it was not able to display the image as an intention 
on stability. 

[0006] It is possible to constitute so that an information sound may be made with an 
electronic buzzer just before considering as a means to synchronize swing actuation and 
a display control, for example, starting said display control. In this case, an operator 
starts swing of a body 1 for an audible tone for a sign. Although an audible tone occurs 
whenever it repeats a display control, when the repeat sound and the phase of botlrway 
swing are well correct, image display will be performed correctly. However, it fully 
practices, and unless it has become skillful, right swing actuation cannot be performed. 
It is [ that the beginning of an image is missing, some images are reversed, or the 
dimension of the scanning direction of an image is large, or ] small if actuation which 
synchronized normally cannot be performed. 

[0007] Moreover, as another synchronous means, the mechanical- cable -type switch 
mechanism which operates by motion of the spindle of working and this spindle is built 
in the body 1 of equipment, and it is possible to constitute so that the initiation timing 
signal of said display control may be acquired from that switch mechanism. That is, 
while constituting so that it may collide with said switch mechanism which has a 
spindle in the edge of that movable range and this may be operated if the body 1 which 
is swaying in the negative direction is shaken in the forward direction and to some 
extent big acceleration acts on said spindle then or it is standing it still, circuitry is 
carried out so that this switch signal may be answered and said display control may be 
started. However, when this configuration also fully practiced the display situation by 
actuation of it with slight accuracy in the mirror and mastered neither the relevance of 
a motion of the force degree of swing actuation of a body 1 and an internal spindle, nor 
the relevance of the strength [ a spindle ] of a motion, and a condition of a switch 
mechanism of operation, it was difficult to perform right display actuation. Actuation of 
an unfamiliar man may operate said switch mechanism on the swing phase point which 
said switch mechanism does not operate in many cases even if it reverses the swing 
direction, and is not planned. Consequently, some images are missing and reversed and 
the display as an intention is not made. 

[0008] Even if this invention was made in view of the conventional trouble mentioned 



above, and that object detects on the exact point that the body of equipment was swung 
in the predetermined direction in this kind of swing type display, it synchronizes 
correctly swing actuation and the display control of a body based on that detecting 
signal and it is not an expert at swing actuation so much, it is in enable it to display the 
image as expected on stability 

[0009] When repeating swing actuation of the body of equipment, other objects of this 
invention are to enable it to repeat and display the stable image which is easy to check 
by looking, even if its rate or swing width of swing actuation are not fixed or they 
change with people. 

[0010] Other objects of this invention are to offer the swing type display which enabled 
it to switch the image to display by changing the swing mode of the body of equipment 
on the basis of the gravity direction, without performing other selection actuation and 
switch actuation. 
[0011] 

[Means for Solving the Problem] The swing type display concerning each following 
invention scans said luminescence eel array in field by carrying out both-way swing of 
the body of equipment of a long and slender gestalt with which many luminescence eels 
are arranged by the line by stock actuation etc. As a fundamental configuration which 
displays the image by the after-image effectiveness and is common on said scan layer in 
the combination of this manual scan and time series luminescence control of said 
luminescence eel array An indicative -data storage means to memorize the bit-map-ized 
indicative data, The indicative -data read-out control means which reads said indicative 
data from said storage means one by one at a rate suitably in predetermined sequence, 
it arranging the number of bits every, considering as the driving signal of each 
luminescence eel, and each luminescence eel with the driving means with which said 
said indicative data in which carries out reading appearance and reading appearance is 
carried out one by one by the control means was doubled with said luminescence eel 
array synchronizing with this and which carries out on-off actuation A swing detection 
means to detect that sympathized with the acceleration of swing actuation of said body, 
and said body was swung in the predetermined direction, It has a timing-control means 
to obtain a trigger signal from the detecting signal of said swing detection means, and to 
control the timing of actuation of said read-out control means and said driving means. 
[0012] And the acceleration sensor which generates the output corresponding to the 
acceleration of the swing actuation of said body by said swing detection means, and a 
signal-processing means to have processed the output wave of this acceleration sensor 
and to detect the specific point of operation in swing actuation of said body constituted 
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from the 1st invention. 

[0013] Moreover, the movable object which reciprocates said swing detection means by 
predetermined within the limits regulated by the guide device when both-way swing of 
said body is carried out, and this movable object consisted of the 2nd invention by the 
position sensor which detects having passed through the middle predetermined location 
of that motion range by non-contact. 

[0014] moreover ** since the detecting signal of said swing detection means occurs in 
said timing-control means in the 3rd invention when both-way swing of said body is 
repeated - said - the display initiation timing adjustment means of said swing 
actuation which carries out adjustable setting based on both the instantaneous speed of 
the point, and repeat both [ one side or ] suitably was added for the time delay until it 
carries out reading appearance and starts read-out of said indicative data by the control 
means. 

[0015] moreover, in the 4th invention, when both-way swing of said body was repeated, 
in said timing-control means, reading appearance was carried out, said said indicative 
data based on a control means carried out reading appearance, and the data output 
speed-regulation means of said swing actuation which carries out adjustable setting 
based on both the instantaneous speed of the point, and repeat both [ one side or ] 
suitably was added for the rate. Moreover, in the 5th invention, both the 
aforementioned display initiation timing adjustment means and the data output 
speed-regulation means were added. 

[0016] moreover, a data selection means specify selectively whether said reading 
appearance carries out and it reads by the control means for which of two or more 
indicative datas stored in said storage means according to the output of a swing mode 
discrimination means discriminate from whether to which of two or more modes 
in_which classification setting out of the mode of operation of both-way swing of said 
body is beforehand carried out on the basis of the gravity direction it belongs in the 6th 
invention, and said swing mode discrimination means added. 
[0017] 

[Function] By 1st invention, since the signal which reflected the acceleration of said 
bcdy swung comparatively faithfully is acquired from .said acceleration sensor the 
specific point of operation in said swing actuation can be caught to accuracy by 
performing comparatively easy processing for said sensor output with said 
signal-processing means. Since the trigger signal of said timing-control means is 
obtained from the output of this signal-processing means, swing actuation of said body 
and the initiation timing of a display control can be synchronized appropriately. 



[0018] In the 2nd invention, said good dynamic body moves from one edge during swing 
actuation of said body to an other end following the sense of the acceleration having 
been reversed. Since the mid-position of a stroke of this movable object serves as a 
detecting point of said position sensor, a detecting signal is obtained with a sufficient 
probability from said position sensor in the middle of the swing range of said body 
irrespective of the force degree of swing actuation of said body. Since the trigger signal 
of said timing-control means is obtained from the output of this position sensor, swing 
actuation of said body and the initiation timing of a display control can be synchronized 
appropriately. 

[0019] the swing rate and swing width of said body - people - or although it is not fixed 
with a case, when repeating swing actuation, repeating the same image (character 
string) and displaying, naturally it comes out that it is more legible for the location of 
the image which disappears if it is displayed that it emerges to space to have gathered. 
According to the 3rd invention, the head location of a display image can be arranged. 
Moreover, according to the 4th invention, the swing lay length of a display image can be 
prepared. Furthermore, according to the 5th invention, while arranging the head 
location of a display image, die length can be prepared. 

[0020] Moreover, there are various means in changing the image which it is going to 
display. For example, what is necessary is to rewrite the indicative data of said storage 
means using data write-in means, such as a keyboard, or just to specify the data which 
store some indicative datas in said storage means beforehand, and it is going to output 
using selection input means, such as a switch. On the other hand, in the 6th invention, 
the image displayed by the swing mode of said body changes automatically. The mode in 
which it swings to bilateral symmetry, and the mode in which it swings up and down 
along the gravity direction mostly are distinguished so that classification setting out of 
the swing mode may be carried out on the basis of the gravity direction, for example, it 
may cross in the gravity direction (vertical line), and a different image in each mode is 
displayed. 
[0021] 

[Example] The printed-circuit board 5 of the shape of a long and slender rectangle 
shown in the- long and slender body 1 of cylinder rod type shown in dra wing. 1 at 
drawing 2 is built in. While 32 light emitting diodes (LED) 2 set fixed spacing in the 
shape of a straight line to this substrate 5 and are arranged as said luminescence eel 
array 3, the control circuit for the image display which carries out a sequential detailed 
description is mounted in below. Moreover, the slider 7 and position sensor 8 with which 
the guide rail 6 as main components of the swing detection means concerning said 2nd 




invention was equipped are arranged in the soffit section of a substrate 5. Where a 
substrate 5 is built in the body 1 of equipment, as shown in drawing 1 , LED array 3 is 
located in a line with a part for a slit'like transparence window part. Moreover, a 
power-source cell is built in the grip section 4 of a body 1. 

[0022] The configuration of the display-control circuit mounted in said printed-circuit 
board 5 is shown in drawing 4 , and the timing of the actuation is shown in drawing 5 . 
[0023] In drawing 4 , the indicative data bhVmap-ized by memory 9 is stored. 
Synchronizing with swing actuation of a body 1, reading appearance of every 1 bit of the 
indicative datas of memory 9 is suitably carried out at a rate by predetermined 
sequence, and it is inputted into a shift register 10 so that it may mention later, and 
whenever 32-bit data are equal to a shift register 10, the 32-bit data (indicative data for 
one line) is transmitted to juxtaposition at a line buffer 11. The 32-bit data of a line 
buffer 11 serve as a driving signal of 32 LED2 through a driver 12, respectively, and 
on-off actuation (burning or putting out lights) of each LED2 is carried out. In addition, 
the address of the memory 9 at the time of indicative -data read-out is given from an 
address counter 13. Moreover, presetting of the start address is carried out to an 
address counter 13 from a register 14 at the time of read-out initiation of an indicative 
data. 

[0024] CPU (microprocessor) 15 performs timing control of a series of aforementioned 
actuation for image display. CPU 15 synchronizes swing actuation of a body 1 and a 
display control as follows based on the output of a swing detection means. 
[0025] The configuration of the swing detection means in the example of drawing 2 is 
expanded to drawing 3 , and is shown. In drawing 2 , drawing 3 , and drawing 4 , a 
slider 7 is the cylinder object of proper mass, the guide rail 6 has penetrated the main 
hole 7a, and a slider 7 can move smoothly along with a guide rail 6. The both ends of a 
guide rail 6 are bent by the right angle, and are being soldered and fixed to the 
substrate 5. The straight-line part of the center of a guide rail 6 serves as the motion 
range of a slider 7. In this example, the stroke of a slider 7 is set up almost equally to 
the overall length of a slider 7. 

[0026] Moreover, the guide rail 6 is attached in the substrate 5 with the directivity 
which crosses at ths include anglr of about 60 degrees to the array direction 
(longitudinal direction of a body l) of LED array 3 as illustrated. Therefore, when it has 
the grip section 4 of a body 1 by hand and establishes almost vertically towards a top, 
the slider 7 is in contact with the edge of the lower left direction of the guide rail 6 which 
is slanting. The condition of the slider 7 having moved the location of the slider 7 of this 
condition along with the guide rail 6 from a left end location, a call, and here, and 
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having contacted the edge of an opposite hand is called right end position. 
[0027] The position sensor 8 is set up so that it may detect by non-contact that a slider 7 
moves along with a guide rail 6 and this may be especially detected in the middle of the 
stroke of a slider 7. The position sensor 8 of this example consists of a photo interrupter 
of a reflective mold, and the stroke of a slider 7 and the relation of a position sensor 8 
are adjusted so that drawing 4 may also show, and it may become the following 
operating characteristics. 

[0028] ** - When a slider 7 is in a left end location, in a position sensor 8, the echo of the 
light from a light-emitting part does not go into a light sensing portion, but an output is 
set to a low level. 

[0029] ** - If a slider 7 moves for a while (setting-out distance) from a left end location 
to right one end, in a position sensor 8, the light from a light-emitting part reflects in a 
slider 7, the part will go into a light sensing portion, and an output will become 
high-level. In addition, transitionally, the output of a position sensor 8 increases in 
analog with the rate of change proportional to the passing speed of a slider 7. 
[0030] ** - Even if a slider 7 arrives at right end position, in the position sensor 8, the 
echo of the light from a light-emitting part goes into a light sensing portion, and the 
output is high-level. 

[0031] Next, the relation between swing actuation of a body 1, actuation of a slider 7, 
and the output of a position sensor 8 is explained according to drawing 5 . 
[0032] When it has the grip section 4 of a body 1 by hand like drawing 1 , it establishes 
towards a top and it carries out both-way swing mostly at the symmetry at right and 
left, if location change at the head of a body 1 is graph-ized, it will become as shown in 
(A) of drawing 5 . In addition, the zero datum line in this graph is a head location when 
a body 1 changes into a vertical condition. If both-way swing of the body 1 is carried out, 
the internal slider 7 will carry out both-way migration along with a guide rail 6. 
Location change of the slider 7 on a guide rail 6 was graph-ized, and (B) laid on top of 
the time-axis of said property (A). When carrying out both-way swing of the body 1 by 
hand, a swing rate increases from one edge to a midpoint mostly, and a swing rate 
decreases towards an other end from there, that is, swing width - the sense of swing 
acceleration changes by the midpoint mostly. The internal slider 7 moves to an other 
end (right end position) from one edge (left end location) following the sense of swing 
acceleration being reversed, and the passing speed of a slider 7 - swing width - the 
swing rate in a midpoint is supported mostly. The above relation is expressed as the 
property (A) to (B). 

[0033] Output change of the position sensor 8 corresponding to the migration property 




(B) of the aforementioned slider 7 is shown in (c) of drawing 5 . Just before the output (c) 
of the location sensor 8 changes from a low level high-level (rate of change is 
proportional to a swing rate) and returns to a left end location when a slider 7 moves for 
a while from a left end location as explained in detail previously, it changes from high 
level to a low level. 

[0034] Trigger signal St has been obtained by making binary the aforementioned output 
(c) of a position sensor 8 with the thresholds El and E2 of two size, respectively with 
two comparators 8b and 8c of pretreatment circuit 8a, and processing the two 
binary-ized outputs (d) and (e) by gate 8d. Trigger signal St starts, when a slider 7 
moves for a while from a left end location (standup when [ That is, a body 1 / of swing 
width ] the midpoint was mostly passed in the predetermined direction), and the pulse 
width Tv serves as a signal in inverse proportion to the swing rate of the body [ in / 
almost / a midpoint ] 1 of swing width so that clearly from drawing 5 . Moreover, the 
period Tf of trigger signal St is equal to the swing period of a body 1. 
[0035] Based on the reference clock signal CK of aforementioned trigger signal St and 
the sufficiently high frequency from an oscillator 16, CPU15 performs timing control for 
image display as follows. The outline of the control procedure of CPU15 is shown in 
drawing 6 . 

[0036] As shown in drawing 4 , counting-down circuit 15c which carries out dividing of 
CK to two counters 15a and 15b by which an increment is carried out, and reference 
clock signals 1/N, and builds the below- mentioned line synchronizing signal LCK with 
the reference clock signal CK is set to CPU 15. 

[0037] Whenever said trigger signal St starts, after moving the counted value Tf of 
counter 15a to register 15d and resetting counter 15a, the restart of the count actuation 
is carried out (steps 611 and 612 of drawing 6 ). That is, counter 15a measures the 
period Tf (it considers as a swing period below) of trigger signal St, and stores a 
measurement value Tf in register 15d for every time. 

[0038] Another counter 15b is also reset in the standup of trigger signal St, a restart is 
applied (step 612), when trigger signal St falls, a count is stopped, and processing which 
reads the counted value Tv at the event, and determines a division ratio N as follows is 
performed (step 621). That i% counter 15b measures the pulse width Tv Ot considers as 
a swing rate reverse proportion value below) of trigger signal St, and updates the 
division ratio N serially based on the measurement value Tv. 

[0039] The line synchronizing signal LCK built with carrying out dividing of CK to the 
reference clock signals 1/N also turns into a reference signal which measures said time 
delay after it also becomes the latch signal RCK which updates the data of said line 



buffer 11 and trigger signal St occurs so that it may next explain in full detail (signal 
which determines a data output rate) until it starts a display output. 
[0040] At step 621, when trigger signal St falls, the swing rate reverse proportion value 
Tv which was able to be found by counter 15b is multiplied by the proper constant n, 
and it sets to register 15e by making the value into a division ratio N. Counting-down 
circuit 15c carries out dividing of the reference clock signal CK according to the value N 
of register 15e, and builds the line synchronizing signal LCK. Therefore, a division ratio 
N becomes large, so that the swing rate reverse proportion value Tv is large (so that the 
actual swing rate 1/actual Tv is small), and the period Tl of the line synchronizing 
signal LCK becomes large (the frequency Fl of the line synchronizing signal LCK 
becomes small). When the period of the reference clock signal CK is set to deltat, the 
period Tl of the line synchronizing signal LCK is (deltatxN). 

[0041] Whenever the line synchronizing signal LCK occurs, line-counter 15f is 
incremented (step 633), and line-counter 15f is reset for every standup of trigger signal 
St (step 612). That is, the pulse number of the line synchronizing signal LCK from the 
generating event of trigger signal St counts by line-counter 15f. Below, line-counter 15f 
counted value is called the number L of lines. 

[0042] The display enabling signal ENB impressed to a driver 12 is turned OFF, and all 
LED2 of an array 3 is switched off after trigger signal St occurs until the 
aforementioned number L of lines is set to Ls (step 632->633). If the number L of lines is 
set to Ls, a predetermined start address is set to a register 14, the predetermined data 
transfer signal SCK will be generated, the data for one line of the beginning of a 
predetermined indicative data will be read from memory 9, it will latch to a line buffer 
11 with the latch signal RCK, and the display enabling signal ENB will be turned ON 
further (step 634->635->637). The one*line data (32 bits) of the head of the indicative 
data bit-map-ized by this are followed, and 32 LED2 is turned on or switched off. 
[0043] Then, the read-out line of an indicative data is updated in order, and LED array 3 
is driven by each line data until the number L of lines reaches (Ls+Ld), whenever the 
line synchronizing signal LCK occurs (step 636->637). Ld is the number of lines of an 
indicative data here. 

[0044] The display enabling sipial ENB is turned OFF and all LED2 of an array 3 is 
switched off until it will reach the sufficiently big value Lz forjudging that the body 1 is 
not swung, if the number L of lines becomes above (Ls+Ld) (step 638->639). If the 
number L of lines becomes more than Lz, it will shift to the mode of operation which the 
body 1 shall not be swung [ mode of operation ] and blinks LED2 of the number 
simultaneously suitably (step 638->640). In addition, if trigger signal St occurs, it will 



return to the usual display mode from flash mode. 

[0045] in the above display-control processing, said number Ls of lines which carries out 
reading appearance of the indicative data, and starts a display is a value by which 
adjustable setting out is carried out not at immobilization but at the step 622 performed 
in the fall of trigger signal St. 

[0046] Although the division ratio N is determined according to said swing rate reverse 
proportion value Tv as mentioned above, according to this N and said swing period Tf, 
the number Ls of display initiation lines is decided. Since the signal which carried out 
17N dividing of the reference clock signal CK is the line synchronizing signal LCK, 
when the period of the reference clock signal CK is set to deltat, the period Tl of the line 
synchronizing signal LCK is (deltatxN). The value which broke the swing period Tf by 
(deltatxN) is the sum total of the number of lines in 1 period, and makes one or less 
value which applied the constant suitably the number Ls of display initiation lines at 
the value. For example, supposing the number of sum total lines in 1 period is 100, the 
number Ls of display initiation lines will be set to 40. At step 622, m was made into the 
constant, (TtfN)x (m/deltat) was calculated, and Ls is decided. 

[0047] The relation of the display control and the swing actuation of a body 1 which are 
performed as mentioned above is typically shown in drawing 7 . 

[0048] The period of the line synchronizing signal LCK is the time delay Tdelay since it 
is Tl=delta txN, after trigger signal St occurs until it starts a display output here. It 
becomes Tdelay = TlxLs=delta txNxLs=delta txNx(T£W)x(m/deltat) .=Tfxm, and % 
(mxlOO) of the swing period Tf becomes a time delay. That is, a time delay changes in 
proportion to the swing time amount Tf. Moreover, since a display speed is in inverse 
proportion to the period (Tl=delta txN=delta txTvxn) of the line synchronizing signal 
LCK, a display speed becomes quick, so that the actual swing rate 1/actual Tv is large 
(so that the swing rate reverse proportion value Tv calculated by counter 15b is small). 
[0049] As shown in drawing 7 , from the swing endpoint X to Y is made into swing width 
Ws, from the swing endpoint X to the display initiation line Ls is made into the 
non-displayed width of face Wl, from the display initiation line Ls to a display 
termination line (Ls+Ld) is made into the display width of face W2, and from a display 
termination line to the swing endpoint Y is carried out as norr displayed width-of-face 
W3. Moreover, said time delay Tdelay If the value (Tdelay/Tv) which hung the swing 
rate 1/Tv is made into the delay width of face Wd, the non-displayed width of face Wl is 
proportional to the delay width of face Wd mostly. 

[0050] ** is compared, when a certain swing width Ws is repeated and swung at a 
certain rate and the same swing width Ws as ** is swung at a twice as many rate as this 



** In a case, the swing rate 1/Tv becomes twice **, and the swing period Tf becomes half 
[ of ** ]. It is a time delay Tdelay by the swing period Tf becoming half. Although it 
becomes half, since a body 1 moves by one twice [ about ] the rate of**, said delay width 
of face Wd becomes the same. Therefore, the non-displayed width of face Wl does not 
change. Although similarly a display speed doubles because the swing rate 1/Tv doubles 
(the time amount width of face of the display section becomes halD, since a body 1 moves 
by one twice [ about ] the rate of**, the display width of face W2 does not change. Thus, 
if swing width Ws is fixed, even if it changes a swing rate, the non-displayed width of 
face Wl, the display width of face W2, and non-displayed width-of-face W3 will hardly 
change, but the location and magnitude of an image which disappear if it is displayed 
that it emerges to space by the repeat of swing will be kept almost constant. 
[0051] Moreover, when a certain swing width Ws is repeated a certain swing period Tf 
and swung, ** is compared with ** when twice as many swing width 2xWs as this is 
swung by twice as many swing period 2xTf as this. ** The swing rate 1/Tv of a case is 
the same as that of **. It is a time delay Tdelay by a swing period doubling. Since it 
doubles and a body 1 moves at the almost same rate as **, said delay width of face Wd 
doubles [ about ]. Therefore, the non-displayed width of face Wl doubles [ about ]. 
Similarly, since the swing rate 1/Tv is the same, as for a display speed, similarly 
therefore, the display width of face W2 becomes almost the same. That is, even if swing 
width Ws becomes large, it hardly changes, but the non-displayed width of face Wl 
becomes large, and the display width of face W2 (magnitude of an image) lessens 
location fluctuation of an image. 

[0052] Furthermore, ** is compared, when a certain swing width Ws is repeated a 
certain swing period Tf, and is swung and twice as many swing width 2xWs as this is 
swung the same swing period Tf as **. ** In a case, the swing rate 1/Tv becomes twice 
[ about ] **. If the swing period Tf is the same, it is a time delay Tdelay. It is the same, 
and since a body 1 moves by one twice [ about ] the rate of **, said delay width of face 
Wd doubles [ about ]. Therefore, the non-displayed width of face Wl doubles [ about ]. 
Although similarly a display speed doubles because the swing rate 1/Tv doubles (the 
time amount width of face of the display section becomes hal£), since a body 1 moves by 
one twice [ abort ] the rate of**, the display width of face W2 hardly changes. That is, 
like the aforementioned example, even if swing width Ws becomes large, it hardly 
changes, but the non-displayed width of face Wl becomes large, and the display width of 
face W2 (magnitude of an image) lessens location fluctuation of an image. 
[0053] When repeating both way swing of the body 1 of equipment manually like 
drawing 1 , although the swing period and a swing rate are changed irregularly, the 



amount of fluctuation does not serve as usually so rapid large thru/or fluctuation like 
the example of explanation of the above of operation. Therefore, in the aforementioned 
time delay and the regulating mechanism of a display speed acting complexly, the 
location and magnitude of an image which disappear if it is displayed that it emerges to 
space by the repeat of swing are stabilized extremely, and the continuous display which 
is very easy to check by looking can be performed. 

[0054] In addition, although it is performing complexly regulating [ of said time delay ] 
automatically, and regulating [ of said display speed / both ] automatically in the 
example explained in full detail above, the improvement effect of stabilizing the image 
with which a repeat indication also of also performing one of regulating automatically is 
given is acquired. Moreover, if it assumes that the amount of fluctuation of the swing 
width Ws of the body 1 of equipment is small to extent which can be disregarded 
practically, the above-mentioned swing period Tf and the swing rate reverse proportion 
value Tv will be performing regulating [ of one side of said time delay and display speed, 
or both ] automatically as mentioned above with one of parameters, since it can be 
regarded as an mostly proportional parameter, and effectiveness sufficient in the field 
which displays a stable image will be acquired. What is necessary is just to determine 
what kind of regulating method is adopted on the balance of the concrete purpose of use 
and the concrete activity gestalt of equipment, and the cost of equipment. 
[0055] Moreover, another modification of said example is explained. Although the 
division ratio N of counting-down circuit 15c is changed according to the swing rate 
reverse proportion value Tv in the control system explained by drawing 4 , drawing 5 , 
and drawing 6 , this is changed as follows. The period of Tf and the reference clock 
signal Ck is set to deltat for a swing period as mentioned above. Moreover, Lmax which 
set up suitably the sum total of said number of lines in 1 period by the following control 
It shall arrange. 

[0056] Then, based on the swing period Tf detected by counter 15a, a division ratio N is 
determined as follows. 
N=Tf7(Lmax xdeltat) 

In addition, if it controls in this way, said number Ls of display initiation lines will 
become fixed (therefore, the processing whi^h changes Ls according to Tf is 
unnecessary). 

[0057] If the swing width Ws of drawing 7 is changed according to the above control 
system, in proportion to it, the non-displayed width of face Wl, the display width of face 
W2, and non-displayed width-of-face W3 will change. That is, the width of face of a 
display image expands and contracts according to swing width Ws. Such a regulating 



method will also become useful depending on the purpose of use and operation of 
equipment. 

[0058] The important elements which influence the basic engine performance of this 
kind of swing type display are the precision of said swing detection means, 
dependability, and stability. The swing detection means of the example shown in 
drawing 2 , drawing 3 , and drawing 4 consists of a slider 7 which reciprocates lightly 
along with a guide rail 6, and a position sensor 8 which detects passing through the 
predetermined location in the middle of the stroke of a slider 7 by non-contact. It 
answers that the sense of the acceleration of swing actuation of a body 1 is reversed at 
high sensitivity, and a slider 7 moves, and a position sensor 8 detects a motion of a slider 
7 to accuracy in a fixed location, without completely barring the migration. 
Consequently, it is detectable to high degree of accuracy with the point of operation 
stabilized [ that the body 1 was swung in the predetermined direction, and ]. Therefore, 
since swing actuation of a body 1 and display initiation timing can be appropriately 
synchronized even when not performing above regulating automatically, even if it is not 
an expert at swing actuation so much, the image as expected can be displayed on 
stability. 

[0059] Although the aforementioned position sensor 8 is a reflection photo interrupter, a 
magnet can be formed in a slider 7 side and the non-contact location detection means of 
other methods can be adopted, such as detecting a slider 7 by the position sensor using a 
hall device. Moreover, in the aforementioned example, analog output of a position 
sensor 8 was made binary with two different thresholds El and E2, and the swing rate 
information Tv has been acquired from the time difference of both the binary -ized signal. 
However, what is necessary is to prepare two position sensors which the detecting point 
was made to approach, and just to make it acquire the swing rate information Tv from 
the time difference of the detecting signal of both sensors, when using the position 
sensor from which such suitable analog output is not obtained. 

[0060] Next, invention using the acceleration sensor as a swing detection means is 
explained to a detail. 

[0061] The example of the mechanical configuration of a swing detection means by 
which the acceleration sensor was used for drawing 8 is shown. While [ long and 
slender ] mounting the LED array, the display-control circuit, etc. as mentioned above, 
the acceleration sensor 20 is attached in a part for the point of the rectangular 
printed-circuit board 5. The base of an acceleration sensor 20 is what bent the end face 
section of the flat spring 21 of stick- shape at the right angle, and is fixing the end face 
section to a substrate 5 with the screw 22. The flat spring 21 is the arrangement which 
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the longitudinal direction has been arranged at the array direction of an LED array, and 
parallel, and intersected perpendicularly to the substrate 5. Moreover, the proper 
spindle 23 fixed to the point of a flat spring 21, and the strain gage 24 has fixed to both 
sides of the interstitial segment of a flat spring 21 further. 

[0062] If both-way swing of said body 1 is carried out, in response to the swing 
acceleration, said flat spring 21 will bend right and left, and the bending will be 
changed into an electrical signal by the strain gage 24. The strain gage 24 is included in 
the sensor circuit 25 shown in drawing 9 , and as shown in drawing 10 from this sensor 
circuit 25, the detecting signal (F) corresponding to a linear is mostly outputted to the 
acceleration of swing actuation of a body 1. In drawing 10 , (A) is location change at the 
head of the body 1 by the swing actuation explained by drawing 5 , and the output of the 
acceleration sensor 20 corresponding to this is (F). 

[0063] Since the output (F) of an acceleration sensor 20 is reflecting swing actuation of a 
body 1 very faithfully, the utilization to the processing and display control is easy. In the 
example of drawing 9 , the sensor output (F) is processed as follows in the digital 
processing section 26. A sensor output (F) is digitized by A/D-conversion section 26a, 
and it inputs into maximal value detecting-element 26b and polar judgment section 26c. 
As shown in drawing 10 , at maximal value detecting- element 26b, it is the maximal 
value Amax of a sensor output (F). Both maximum timing (g) is detected. In polar 
judgment section 26c, the signal (h) which made the sensor output (F) binary on zero 
criteria is acquired. Next, it asks for time difference deltaT of the maximum timing (g) 
and the fall of a polar judgment signal (h) in 26d of rate operation part, and is the 
deltaT and said maximal value Amax. The applied value Vs is outputted as swing rate 
data. Moreover, trigger signal St which synchronized with the maximum timing of a 
sensor output (F), the minimum timing, the fall timing of a polar judgment signal (h), or 
start timing is created and outputted. A display control can be performed like said 
example which explained the pulse width of this trigger signal St by the thing in inverse 
proportion to said swing rate data Vs, then drawing 4 . Of course, the period of trigger 
signal St turns into a swing period. 

[0064] The function of the digital processing section 26 explained above is easily 
realizable with the microprocessor (it is equivalent to CPIT15 in drawing ) which 
performs a display control. Moreover, different various algorithms from said example as 
mode of processing of a sensor output (F) are considered easily. 

[0065] Next, invention which discriminates from the swing mode of the body 1 of 
equipment, and switches a display image automatically is explained to a detail. 
[0066] First, the classification approach in swing mode and the discrimination approach 




are explained. It came by the explanation so far as what has the grip section 4 of a body 
1 by hand like drawing 1 , establishes upwards, and swings to bilateral symmetry 
mostly to a vertical line. The method of this swing is in swing-on drawing 11 mode. With 
the equipment using the acceleration sensor 20 explained by drawing 8 and drawing 9 , 
the sensor output in the case of top swing mode (F) serves as a wave comparatively near 
the symmetry to the zero datum line like drawing 10 . The duty ratio of the polar 
judgment signal (h) of this sensor output (F) is in 35 - 60% of within the limits. 
[0067] The right swing mode of drawing 11 is the mode in which have the grip section 4 
of a body 1 by hand, establish in the right, and it swings up and down almost along with 
a vertical line. Thus, if it swings, it will be superimposed on gravitational acceleration 
in the swing direction, and the output (F) of the acceleration sensor 20 in this case will 
serve as a wave which the whole slid downward to the zero datum line like drawing 12 . 
Therefore, the duty ratio of the polar judgment signal (h) of a sensor output (F) becomes 
35 or less %. 

[0068] The left swing mode of drawing 11 is the mode in which have the grip section 4 of 
a body 1 by hand, establish in the left, and it swings up and down almost along with a 
vertical line. Thus, if it swings, in the swing direction, with said right swing mode, 
reverse will be overlapped on gravitational acceleration, and it will serve as a wave to 
which the whole slid the output (F) of the acceleration sensor 20 in this case to the zero 
datum line like drawing 12 at the top. Therefore, the duty ratio of the polar judgment 
signal (h) of a sensor output (F) becomes 60% or more. 

[0069] Based on the duty ratio of the polar judgment signal (h) of the output (F) of an 
acceleration sensor 20, it can discriminate from top swing mode, right swing mode, and 
left swing mode easily as mentioned above. What is necessary is to store the indicative 
data for each modes in memory 9 beforehand, and just to preset the start address of the 
indicative data which corresponds at the time of display output initiation to a register 
14 in the configuration of drawing 4 , in order to switch a display image according to the 
discrimination result in this swing mode. Such processing can be easily performed by 
CPU 15. 

[0070] Also in the case of equipment which adopted the swing detection means which 
consists of a slider 7 and a position sensor 8, as shown in drawinjg_2 , drawing, and 
drawing 4 , the motion property of a'slider 7 changes under the effect of gravitational 
acceleration in top swing mode, right swing mode, and left swing mode, and the duty 
ratios of the output (c) of a position sensor 8 shown in drawing 5 differ clearly. Therefore, 
it can discriminate from three swing modes like the above. 

[0071] Moreover, swing-under drawing 11 mode is the mode in which have the grip 



section 4 of a body 1 by hand, establish downward, and it swings to bilateral symmetry 
mostly to a vertical line, or [ that the body 1 is established upward in order to 
discriminate also from bottom / this / swing mode ] - it is desirable to form 
independently the sensor which detects whether it is established downward, or [ for 
example, / that the spindle which moves in the vertical direction of a body 1, and its 
spindle are upwards ] - what is necessary is just to build the position sensor which 
detects whether it is downward in a body 1 Moreover, it is possible to discriminate from 
top swing mode and bottom swing mode based on the wave -like vertical asymmetry of a 
sensor output (F) with the equipment which adopted the acceleration sensor 20 
explained by drawing 8 , drawing 9 , and drawing 10 . 

[0072] In addition, in the example explained by drawing 4 and drawing 6 , it is an event 
(at the event of the number L of lines becoming Ls+Ld) of ending the middle or its 
output of the indicative data of a batch, and if it constitutes so that an electronic buzzer 
may be sounded, it is effective in respect of being able to make it aware of whether it is 
shaken with swing width required for an operator, and making actuation easy. 
[0073] By the way, in the example, even if it carries out both-way swing of the body 1, 
the display output is performed above only at the time of the swing to an one direction. 
On the other hand, a display output can be performed also at the time of swing of return. 
In that case, the output order of an indicative data is changed (line sequence to output is 
made into reverse), and it carries out regulating automatically of the timing of output 
initiation appropriately so that the display image at the time of swing of an outward 
trip and the display image at the time of swing of a return trip may lap and appear in 
space. The technique of this invention mentioned above is very effective also in a 
both-way display. 

[0074] In addition, the luminescence eel array 3 is not restricted to an LED array, but 
can use other devices, such as combination of a liquid crystal shutter array, the 
combination of a back light and a PLZT shutter array, and a back light, and a 
fluorescent display. 
[0075] 

[Effect of the Invention] As explained to the detail above, since the signal which 
reflected the acceleration of the body of equipment p wung comparatively faithfully is 
acquired from said acceleration sensor, by 1st invention, the specific point of operation 
in swing actuation can be caught to accuracy by performing comparatively easy 
processing for a sensor output. Since the trigger signal of a display control is obtained 
from the output of the signal-processing means, swing actuation of said body and the 
initiation timing of a display control can be synchronized appropriately. 
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[0076] In the 2nd invention, a movable object moves to an other end from one edge that 
the sense of the acceleration was reversed during swing actuation of said body following 
high sensitivity. Since the mid-position of a stroke of this movable object serves as a 
detecting point of the position sensor of a non-contact type, a detecting signal is 
obtained with a sufficient probability from said position sensor in the middle of the 
swing range of said body irrespective of the force degree of swing actuation of said body. 
Since the trigger signal of a display control is obtained from the output of this position 
sensor, swing actuation of said body and the initiation timing of a display control can be 
synchronized appropriately. 

[0077] the swing rate and swing width of said body - people - or although it is not fixed 
with a case, when repeating and displaying the same image (character string), if the 
location of the image which disappears if it is displayed that it emerges to space has 
gathered, it will very be easy to repeat swing actuation, and to check by looking. 
According to the 3rd invention, the head location of a display image can be arranged. 
Moreover, according to the 4th invention, the swing lay length of a display image can be 
prepared. Furthermore, according to the 5th invention, while arranging the head 
location of a display image, die length can be prepared. 

[0078] Moreover, in the 6th invention, the image displayed by the swing mode of said 
body changes automatically. The mode in which it swings to bilateral symmetry, and the 
mode in which it swings up and down along the gravity direction mostly are 
distinguished so that classification setting out of the swing mode may be carried out on 
the basis of the gravity direction, for example, it may cross in the gravity direction 
(vertical line), and a different image in each mode is displayed. This equipment becomes 
the very useful thing which has good user-friendliness as a sign LGT of the official in 
charge who controls traffic. 




DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the rough gestalt of the swing type display by one 
example of this invention, and a fundamental operating condition. 
[Drawing 2] It is internal configuration drawing of the 1st example of this invention. 
[Drawing 3] It is the detail drawing of the swing detection sensor part of the 1st 
example of the same as the above. 

[Drawing 41 It is the block diagram showing the configuration of the signal processing 
system of the 1st example of the same as the above. 

[Drawing 5l It is the timing chart which shows actuation of the 1st example of the same 
as the above. 

[Drawing 6] It is the flow chart which shows the signal-processing procedure of the 1st 
example of the same as the above. 

[Drawing 7] It is the explanatory view which arranged typically actuation of the 1st 
example of the same as the above. 

[Drawing 8] It is the block diagram of the swing detection sensor part of the 2nd 
example of this invention. 

[Drawing 9] It is the schematic diagram of the digital disposal circuit of the swing 
detection sensor system of the 2nd example of the same as the above. 
[Drawing 101 It is the timing chart which shows actuation of the swing detection sensor 
system of the 2nd example of the same as the above. 

[Drawing ll] It is the explanatory view showing distinction in the swing mode of the 
body of a display. 

[Drawing 12] It is the wave form chart showing how to discriminate from swing mode by 
the swing detection sensor system of the 2nd example of the same as the above. 
[Description of Notations] 
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2 Luminescence Cel (LED) 

3 Luminescence Cel Array 

4 Grip Section 

5 Printed-circuit Board 
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7 Slider (Movable Object) 

8 Position Sensor 
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21 Flat Spring 

23 Spindle 

24 Strain Gage 

25 Sensor Circuit 



